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Further comparisons for CDF Z p;

Comparison of:
« default k; in Pythia (blue histogram) ; x?=228/50 dof
«“best fit” (2.15 GeV/c; green histogram); x2 = 38.6/50 dof

Note that there are still some detailed differences in shape
between Pythia prediction and that of ResBos

CDIF Preliminary
30:' I ‘ ‘ | ‘ \ \ \ ‘ w w w \ ‘ \
f op > ¥/ o+ X
25:_ | 7 > ee

: 66 < M.yz< 116 GeV/c?

20
15 —
10 -

|
57*

1992-95 Data

NNLO ResBos (CTEQ4M)
rescaled up +8.4%

o T S B S
0 O 10 15 20

Py, GeV/c

do/dP, [pb/(GeV/c)]

from Willis Sakumoto
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Comparison of Higgs production at LHC

*Note dramatic change from Pythia 5.7 to Pythia 6.122 and
agreement between ResBos at low p;

*Pythia does not describe high p; end well (without large
scale) but is not expected to (extra radiation by setting
Q?..,.=2 is a step in that direction); ResBos is matched

to NLO ME at high p;

p; of Higgs in gg fusion at LHC, m, =150 GeV, CTEQ4M

0.6

S - L. curve: NB CMS
@ 0.5 H/A ResBos 98.07.14 g
3 0.4 - matched to Florian-Grazzini-Kunsz{ deClded not
. I histograms: .
\Qi 0.3 ® PYTHIA 5.7 default to build a
- —— PYTHIA 6.122 default
'§" 0.2 —— PYTHIAG.122Q% = preshower
R . detector
f = A based on
0020 70 o0 S0 100 120 14 lzésgs {gae P Pythia 5.7;
don’t become
% too reliant on
% Monte Carlos
S (or at least
s not on just one
3
K Monte Carlo)

0 20 40 60 80 100 120 ]4 l]ggs{é’@e‘;

lvica Puljak and _ ,
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Effect of “Intrinsic” k; on Pythia
predictions

*No difference between k; value of 0.44 GeV/c and 4 GeV/c
sLarge center-of-mass energy and gg initial state leads to
a large number of branchings; effect of k; is washed out
by the time that hard collision takes place

p; of Higgs in gg fusion at LHC, m,, = 150 GeV, CTEQ4M

~ 06
- - .
@ __——»Note small differencgs
S I in shape between
S 05 ResBos and Pythia | Does
& ResBos
= :
B> 0a b retain
= sensitivity
to the
0.3 | non- _
[ perturbative
curve: - f)
- ResBos 98.07.14 p hySI CS:
0.2 matched to Florian-Grazzini-Kunszt
histograms:
- — PYTHIA 6.122,kT= 0.44 GeV
0.1 | — PYTHIA 6.122,kT=4. GeV
[ R S N R AN SR R SR R A R SRR

L L L L L | L L L L ‘ L L L L
5 10 15 20 25 ) 3 0
Pr ﬁl(%ggs (5 Ge Vj
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Higgs production at the Tevatron

..again relatively good agreement between Pythia and ResBos

pr of Higgs in gg fusion at Tevatron, m, = 100 GeV, CTEQ4M

—~ 004 r
> 5 curve:
o 0.035 | ResBos 98.07.14
w 0.03 i o matched to Florian-Grazzini-Kunszt
,.E ) - histograms:
8&0.025 | PYTHIA 5.7 default
~ 0.02 | PYTHIA 6122 Q°__ =s
=0.015
©
= 0.01
0.005
F e e
00 10 20 30 40 50 60 70 80 90 100
pr Higgs (GeV)
N i
v -2
Q\'J 10
)
&
~ 1071
& U
~ i [Ii\
o) i
= 1
{hy
Fo b e e e e e n
0 10 20 30 40 50 60 70 80 90 100

py Higgs (GeV)
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Higgs production at the Tevatron

...again, little difference between the two values of k;

p; of Higgs in gg fusion at LHC, m, = 150 GeV, CTEQ4M

~ 0.6
> |
S
~
Q n
& 05
S
=
SN |
o) |
~ 04
0.3 |-
curve:
ResBos 98.07.14
0.2 matched to Florian-Grazzini-Kunszt
histograms:
— PYTHIA 6.122, k; = 0.44 GeV
0.1 | — PYTHIA 6.122, k= 4. GeV
0 L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘ L L L L ‘

A A A
0 5 10 15 20 25pT)3£,ggs3(SGer0
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Uncertainties in CSS formalism

Ladinsky-Yuan (LY): standard parameterization of
non-perturbative coefficients
Brock-Ladinsky-Landry-Yuan(BLLY): new fit including CDF
Z data hep-ph/9905391

-Little difference in p; distribution between the two
parameterizations; also does not matter greatly whether g,
is scaled by color factors or not (to go from ggbar to gg)

T T T T T T T T T T T T [ T T T [ T T T T ‘ T T T T ‘ T T T T

0.7
0.6

— L. g —> C/Crg,
0.5
0.4

————— BLLY, g, = C./Cr g,
---------- LY, g, unchanged

0.3
0.2

do/dQ; (fb/GeV)

!!I\‘\!!Il\\\![I\\\[!II\‘\!II‘\\

0.1

O 1 1 Il Il l 1 1 Il Il ‘ 1 1 1 Il ‘ Il 1 1 Il ‘ L 1 1 Il ‘ Il 1 1 1 ‘ Il 1 1 1
O -; T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T ‘ T T T T i
o 1.06 * LY, g > C/Crgs
e i ]
1.04 ¢+ 00 BLLY, g, —> C\/Crg: |
1.02 ,I, """"" LY, g, unchanged ]
T — :
0.98 [ T -
096 | \ \ \ \ \ g

‘ Il Il
0 10 20 30 40 50 60 70
Qr (GeV)
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Uncertainties in CSS formalism

For 150 GeV Higgs at LHC
*Try using BLLY 2 parameter and 3 parameter fits
*Try not scaling g, by C,/C.
*Try extreme values of g,
10-15% effects at low p; (<10 GeV/c)

do/dQ; (fb/GeV)

Ratio

1.05

0.95

0.9 L

Csaba Balazs

] ' - |
LHC, vS = 14 TeV

pp —> HX

my = 150 GeV

g, rescaled by C,/C;

\\I\\I‘\\\I‘\I\\}\\\\l\\

] ' - |
LHC, vS = 14 TeV

pp — HX

my = 150 GeV

BLLY 3 parameters

J. Huston

Sept 1999

values

L T T ‘ T ‘ T | IR T T ‘ T ‘ T | ]
"‘ —— BLLY 3 parameters 3 — g, =C,/C-0.48 GeV*
—"‘ ----- BLLY 2 parameters - I, """ g, = 0.48 GeV* N
' *
---------- LY (3 parameters) v g, =C,/Cr 0,69 GeV \y
i B ¥ 30
-‘-’ ----- g, = C,/Cr 0.33 GeV
.................. o i
| N R | | R R |
0 20 40 60 20 40 60
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